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The Programme for Climate-Smart Livestock Systems (PCSL) is an initiative designed to enable key 
actors in the livestock sector to increasingly include climate change adaptation and mitigation in their 
farming practices, sector strategies and investment projects. PCSL is financed by GIZ and 
commissioned by the Government of the Federal Republic of Germany. GIZ has commissioned the 
International Livestock Research Institute (ILRI) and the World Bank to implement the programme 
activities. ILRI’s programme activities are based in Kenya, Ethiopia and Uganda.  
One of the PCSL activities has been the creation of national Learning Platforms to support 
information exchange and dissemination of research findings to the relevant stakeholders. The 
Learning Platforms bring stakeholders together quarterly to discuss various topics. Due to the Covid-
19 pandemic and the resulting restrictions on travel and in-person gatherings, these meetings are now 
taking place online.  
In Kenya, the Learning Platform is operating through the existing Climate Smart Agriculture Multi-
Stakeholder Platform (CSA MSP). A meeting held on Wednesday, 21st April 2021 showcased a 
presentation of a recent report on how the livestock sub-sector can be enhanced in the country’s 
Nationally Determined Contribution (NDC), new research findings to support development of country 
specific emissions factors from sheep and goats in Western Kenya, and a sneak preview of adaptation 
tracking protocols for the livestock sector that are under development (see Annex 1 for the full 
agenda). More than 40 participants were online for the session, representing ILRI, the Ministry of 
Agriculture, Livestock, Fisheries and Cooperatives (MOAFLC), non-governmental and civil society 
organizations, and private sector companies (see Annex 2 for a list of participants).  
Welcoming remarks and introduction 
Dr. Polly Ericksen, PCSL’s Principal Investigator (PI), moderated the session. After welcoming 
people to the session, she invited Bernard Kimoro from the State Department for Livestock and the 
MOALFC Climate Change Unit to introduce the scoping report on the livestock sub-sector in Kenya’s 
NDC. 
Bernard highlighted the importance of the livestock sub-sector within agriculture and the effects that 
climate change is having. Smallholder farmers face many challenges within their livestock production 
systems, such as feeds and productivity issues, and climate change adds another dimension on top of 
these. At the same time, a large proportion of the country’s agricultural greenhouse gas (GHG) 
emissions come from the livestock sub-sector, so there is a paradox of needing to reduce emissions as 
we increase productivity at the same time. The idea of emissions intensities from livestock products is 
critical. By reducing the intensities, Kenya can align its priorities with its obligations to the UNFCCC.  
With support from development partners such as the Government of New Zealand, the MOALFC has 
been working toward improving the GHG inventory in the livestock sub-sector. Bernard 
acknowledged that there is still work to do to bring the beef and small ruminant systems up to Tier 2 
calculations. 
Bernard explained that the work with Andreas was designed to look at the gaps within the sub-sector. 
The one aspect that he highlighted during his introduction was the need to coordinate initiatives 
within the livestock sub-sector so that partners supporting the Ministry are all moving in the same 
direction. To this end, there is a desire to formulate a livestock sub-sector climate action plan that will 
aid in aligning the various initiatives and in helping the country meet its emission reduction targets. 
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The livestock sub-sector in Kenya’s NDC 
The lead author of the report, Andreas Wilkes, reinforced Bernard’s message that the livestock is key 
in helping Kenya meet its mitigation targets because the new estimates of current and projected 
enteric fermentation emissions are higher than what had been calculated in the country’s first national 
communication to the UNFCCC. The report was written to help assess what is known and unknown 
when it comes to adaptation and mitigation in the livestock sub-sector and to help determine future 
priorities for filling knowledge gaps.  
Andreas presented the main findings of the report by addressing dairy, beef and small ruminant 
production systems and breaking down the climate risks, potential impacts of climate change, known 
adaptation measures and mitigation interventions and the major unknowns for each. The details can be 
found in Annex 3 on his slides. The poultry sub-sector is also covered in the report but he did not 
touch on it during the presentation. 
Common across each system is the knowledge on how to scale up adoption of adaptation measures. 
Several measures are already known to have potential adaptation and mitigation co-benefits, but how 
to get this knowledge to farmers and have farmers take up the practices still needs further 
investigation. Related to this is the barrier of inaccessibility to financial resources for investing in 
adaptation and mitigation. Helping livestock keepers access credit could thus help in promoting the 
adoption of adaptation and mitigation options. 
Concerning adaptation in beef production systems, a multi-dimensional approach that involves 
rangeland management, improved animal health, fodder production, and livestock marketing and 
trade is needed. These measures are complementary and fundamental in addressing the major 
challenges in these systems. Gender disparity is a major concern, particularly in the context of 
mitigation within the dairy sub-sector. Mainstreaming gender issues is therefore needed for 
interventions to have the desired effects. 
The main recommendations coming out of the report are: 
1. Conduct in-depth assessment of adaptation options and mitigation co-benefits in each 
sub-sector. We must go beyond talking in general about the livestock sub-sector and get into 
the details of different species and different production systems.  
2. Develop a livestock sub-sector climate change action plan. Such a plan would help 
mainstream climate change issues within the State Department for Livestock and other 
agencies. Support for county governments to help implement these actions and coordination 
with other stakeholders in the sector is also needed. 
3. Improve monitoring and evaluation. The Kenya CSA Implementation Framework has key 
indicators that need to be tracked to meet international reporting obligations and to provide 
information that meets the needs of other sector stakeholders. 
4. Improve measurement, reporting and verification (MRV) of mitigation. Kenya has 
started using Tier 2 methods for the dairy sub-sector but can continue improving its GHG 
inventory and MRV systems to measure the impacts of mitigation interventions. 
The recommendations offered can help lead Kenya forward on implementing climate change actions 
in the livestock sub-sector. The next time the NDC is updated, there can be much more specific 
measures included for livestock. 
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During the question-and-answer period following the presentation, one participant asked about food-
feed competition in the poultry sector. Andreas and Bernard explained that there has been some work 
on training farmers to produce black soldier fly for feeding chickens. The main constraint for current 
poultry production is low productivity due to extensive rearing practices. The presenters agreed it is a 
topic worthy of investigation because of competition with humans for cereals. Another question posed 
was about how to make the interventions more gender and socially inclusive. In response, Andreas 
highlighted that what should be done depends on who is taking the action and with whom they are 
working. What may be appropriate for the government to do is different from what the private sector 
can undertake. He noted that the Kenya Dairy Board has worked toward developing a gender strategy. 
Small ruminant emissions factors 
Phyllis Ndung’u, a PhD fellow at ILRI’s Mazingira Centre, presented recently published research 
findings that contribute to filling some of the gaps identified during Andreas’s presentation. Small 
ruminants, like other types of livestock, contribute to and are affected by climate change. Cattle 
receive a great deal of attention because they make up much of the biomass, but small ruminants are 
also a source of methane emissions from enteric fermentation and manure and will also feel the 
effects of higher temperatures, lower quality feed and other climate impacts. 
African countries have been using IPCC default emissions factors (EFs) to calculate their GHG 
inventories related to small ruminants, but two other studies (one from South Africa and another from 
West Africa) show that those default EFs might be resulting in over or under estimations of livestock 
GHGs. The EFs used in Tier 1 methods do not account for seasonal availability of feed or other 
management practices, which are known issues in Kenya. 
Phyllis presented results from three counties in western Kenya which underscore the heterogeneity of 
smallholder production systems. Data were collected by measuring the weight, age, feed intake and 
energy expenditure of sheep and goats in Bomet, Nyando and Nandi counties. The study found that 
the liveweight of the animals fluctuated across agroecological zones (AEZs) and seasons for both 
sheep and goats. Through a series of calculations, they were able to derive the emissions factors for 
both species in the three counties. Table 1 shows the weighted mean; Phyllis also presented the factors 
broken down by AEZ and sex/age of the animals (see Annex 3 for slides)1. 
Table 1. Weighted mean livestock (kg) and emission factor (Ch4 kg/year) for all sheep and goats 
in Nandi, Bomet and Nyando counties 
Study Site Species Weighted 
liveweight (kg) 
Weighted emission factor (kg 
CH4/head/year 
Nandi Sheep 25.2 4.6  
Goat 20.2 3.4 
Bomet Sheep 27.3 4.8  
Goat 20.9 3.8 
Nyando Sheep 18.3 3.8  
Goat 18.4 3.7 
 
When comparing these EFs to those of the IPCC Tier 1 estimates for developing countries, they were 
similar for sheep but lower for goats, indicating that countries such as Kenya may be overestimating 
 
1 The article with full information can be found at https://www.publish.csiro.au/an/AN19631.  
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their GHG emissions from goats. Phyllis also presented calculations comparing GHGs from small 
ruminants to those from cattle in the three counties which showed that small ruminants contribute 
only about 5% of the estimated emissions. 
During the Q&A time, Phyllis clarified that they followed IPCC protocols when developing these 
EFs, including collecting feed samples and doing farm surveys to know what types of feed are grown 
in each area. They did not look at different breeds of sheep or goats, but instead treated them as two 
general categories since it is difficult to distinguish between small ruminant breeds, especially if they 
are crossbred. She also clarified that most farmers in those areas are rearing sheep and goats 
extensively with low investments in inputs.  
Small group take away messages 
Following the first two presentations, participants were requested to join one of the four group 
breakout discussions. The four groups were centered around the four recommendations that came out 
of Andreas’s presentation. Each group then reported back on their key take-away messages during 
plenary.  
The key message from Group 1 on adaptation and mitigation options came from a participant who is 
working to promote the use of sugar beets as an alternative to dairy meal. He is keen on collaborating 
with others to establish the benefits of this intervention. The group also discussed the need to sensitize 
farmers on feed preservation, extend livestock index insurance to more people, and provide clear 
incentives to farmers for them to take up the promoted technologies. 
The second group discussed the development of a livestock sub-sector climate change action plan. 
Priorities for inclusion involved the need to boost efficiency in the sub-sector, the challenges of scarce 
resources in arid and semi-arid lands, and the need for coherence within any further policies or 
measures for adaptation and mitigation. Gender and social inclusion came up again in this group, with 
the need for capacity building for organizations to help them work more effectively with women 
farmers. Incorporation of indigenous knowledge in research efforts was also emphasized. The issue of 
developing business models for optimizing waste and improving the circular economy also was 
addressed in this group’s discussions. 
Group 3 felt that there are too many tools being used to collect data on adaptation, and there is a need 
to harmonize and standardize adaptation M&E. The need to build the capacity of county officials to 
use these tools, once standardized, was also noted. The group did note some opportunities for 
implementing adaptation M&E in the livestock sub-sector. The devolved governance structure and the 
plan to establish climate change units provide a mechanism for information flow and reporting, 
especially considering that livestock falls under the functions devolved to the counties. Also, people 
are becoming more aware of climate change issues, and there are several initiatives on adaptation 
which gives something on which to report. 
The focus of the fourth group was on improving MRV in the livestock sub-sector. Participants in this 
discussion felt that the next focus of moving Kenya to Tier II calculations should be the beef cattle 
system in addition to the work that was presented on sheep and goats. Camels were also mentioned as 
an important species and one that was not included in the report. Pigs, although as monogastrics 
mostly contribute to emissions through aspects relating to manure management and were discussed as 




The final presentation was an update by Lucy Njuguna, another PhD fellow at ILRI working on 
PCSL, on her work developing adaptation tracking protocols for the livestock sub-sector. Her work 
touches on some of the M&E challenges that were discussed earlier in the meeting. She began her 
work by looking at the conceptual issues behind adaptation and unpacking the dimensions within the 
context of the livestock sub-sector. She developed a framework to help guide the selection of 
appropriate indicators (Figure 1).  
Following the development of the conceptual framework, she held interviews with livestock keepers 
to discuss issues from the ground while also examining national policies to determine the priorities 
and strategies laid out by the government. She provided participants with a glimpse of the types of 
indicators that were coming out as important (Table 2).  
 
  
Figure 1. Conceptual framework for adaptation to climate change at multiple scales 
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Lucy’s work is useful to help give insights on appropriate indicators and open up discussions on how 
to align government priorities for adaptation and livestock keeper needs. Her next steps are to finalize 
the draft set of indicators and start a participatory process to develop a tool that can be used to input 
data and observe changes across time and space. She will hold consultation workshops with key 
stakeholders and test the tool in the coming months.  
 
Conclusion 
The meeting concluded with Polly thanking all participants for joining and noting that the 




Annex 1: Meeting agenda 
 
Meeting of the Program for Climate Smart Agriculture (PCSL) Learning Platform 
Hosted by the Kenya Climate Smart Agriculture Multi-Stakeholder Platform (CSA MSP) 
Wednesday, 21st April 2021 
10:00am – 12:00pm 
Location: Zoom  
10:00 – 10:10 Welcome and overview of the agenda Moderator: Dr. Polly Ericksen, ILRI 
10:10 – 10:20 Introduction to the report “The Livestock 
Sub-sector in Kenya’s NDC: a scoping of 
gaps and priorities” 
Bernard Kimoro, Ministry of 
Agriculture, Livestock, Fisheries 
and Cooperatives 
10:20 – 10:50 Presentation of report findings 
(20 min presentation, 10 min clarifying 
Q&A) 
Andreas Wilkes, UNIQUE forestry 
and land use 
10:50 – 11:15 Enteric methane emission factors for 
small ruminants in western Kenya 
(15 min presentation, 10 min clarifying 
Q&A) 
Phyllis Ndung’u, ILRI 
11:15 – 11:35 Small group discussions based on report 
recommendations 
• Group 1: In-depth assessment and 
identification of adaptation and 
mitigation options 
• Group 2: Develop a livestock sub-sector 
climate change action plan 
• Group 3: Improve M&E of livestock sub-
sector climate actions 
• Group 4: Improve MRV of livestock GHG 
emissions (with focus on the small 
ruminant findings) 
Discussion leaders:  
1. Todd Crane 
2. Edwige Marty 
3. Lucy Njuguna 
4. Phyllis Ndung’u 
11:35 – 11:45 Brief report back from each small group Polly Ericksen 
11:45 – 11:55 Update on adaptation tracking protocols 
for the livestock sector 
Lucy Njuguna, ILRI 






Annex 2: Meeting participant lists 
Name  Organization 
Andreas Wilkes Unique 
Audrey Sherry Magina University of Nairobi 
Benjamin Kibor MOAFLC 
Bernard Kimoro MOAFLC 
Betty Gisore ILRI 
Brian Wamubeyi Geo-APNET 
Catherine Mungai IUCN 
Christopher Oludhe UoN  
Claudia Arndt ILRI 
Cromwel Lukorito UoN 
Daniel Korir ILRI 
Daphne Muchai WOFAK 
Edwige Marty ILRI 
Edwin Kyalo CEMIRIDE 
Elizabeth Mwangangi JASSCOM 
Faith Gikunda MSP 
Francis Nyambariga MOAFLC 
Ivy Kinyua CIAT 
James Kariuki IRDA 
James Thonjo CCD 
Jane Reuben MOAFLC 
Jesca Mbuba MOAFLC 
Kerubo Bosire ILRI 
Kevin Kinusu Kenya Biogas 
Khaduyu Michael YWCA 
Laura Cramer  ILRI 
Laura Pereira ILRI 
Leah Gichuki ILRI 
Lilian Motaroki Power Africa 
Lucy Njuguna ILRI 
Martin Muriuki Institute for Culture and Ecology 
Mary Nyasimi ICCASA 
Mike Graham ILRI 
Ngari Muriuki Edu Veggies 
Phyllis Ndung'u ILRI 
Polly Ericksen ILRI 
Priscilla Karobia Insurance industry 
Susan Moywaywa MOAFLC 
Todd Crane ILRI 
Veronica Ndetu MOAFLC 




Annex 3: Presentation slides 
  
1. Livestock sub-sector in Kenya’s NDC: A scoping, presented by Andreas Wilkes 
2. Calculation of new enteric methane emission factors for small ruminants in western Kenya 
highlights the heterogeneity of smallholder production systems, presented by Phyllis Ndung’u 
3. Progress in developing protocols for tracking adaptation in Kenya’s livestock sector, 









1. Why assess the livestock sub-sector for 
NDC updating?
2. Main findings per sub-sector
3. Main recommendations
© UNIQUE forestry and land use GmbH
1. WHY ASSESS THE LIVESTOCK SECTOR?
3
Large and growing contribution to agriculture and total emissions
© UNIQUE forestry and land use GmbH
1. WHY ASSESS THE LIVESTOCK SECTOR?
4
MTAR (2019) mentioned Dairy NAMA
➔What other mitigation options are there?
➔Rapid scoping found no clear answer
➔What is known?
➔What is not known?
➔What are the future priorities for filling knowledge gaps and 
moving the climate change agenda forward in the sector?
(adaptation with mitigation co-benefits)
© UNIQUE forestry and land use GmbH
2. MAIN FINDINGS
Dairy adaptation
Climate risks Potential impacts
Rising average and extreme 
temperatures
Diseases
Heat stress, effects on yield, 
reproduction…
Delayed growing season Reduced fodder and grazing?
Droughts Feed shortage, increased costs of 
production
Floods Feed supply, disease…
Adaptation measures Unknowns
Feed & fodder supply
Water supply
Pest & disease management
Animal housing
Breeding
Economic measures (e.g. insurance…)
• How to upscale adoption?
• When will climate change beyond 
historical experience?
• What are climate risks for dairy 
sector infrastructure?
© UNIQUE forestry and land use GmbH
2. MAIN FINDINGS
Dairy mitigation
Barriers Recommendations for SDL









Increased on-farm dairy productivity (152,000 households) 4.14
Biogas promotion (20,000 units) 0.98
Energy-saving from the dairy processing plant retrofit (151
plants)
2.96
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2. MAIN FINDINGS
Beef adaptation
Climate risks Potential impacts
Droughts Multiple impacts, especially in ASAL





Multi-dimensional approach in ASAL
• Rangeland management
• Improved animal health
• Fodder production
• Livestock marketing and trade
• Insurance?
• How to promote adoption of 
good & profitable practices?




Rangeland carbon sequestration NRT VERRA carbon credit project
Livestock marketing Many initiatives
Feed supply Many initiatives
Disease control Many initiatives
Unknowns Recommendations
How to scale promising adaptation 
options with mitigation co-benefits?
Support for scaling adaptation 
options
What is the mitigation potential of 
scalable adaptation options?
Research
© UNIQUE forestry and land use GmbH
2. MAIN FINDINGS
Small ruminants
Climate risks Potential impacts
Delayed growing season Reduced fodder and grazing?
Droughts Multiple impacts on feed, water, 
disease etc.










• How to upscale adoption? (access 
to finance is a key barrier)
• What are climate impacts on SR 
dairy production?
© UNIQUE forestry and land use GmbH
2. MAIN FINDINGS
Small ruminants and mitigation
Potential options Unknowns
Breeding, feeding & animal health 
interventions for increased GHG 
efficiency No quantification of emission 







































10% increase in population 10% increase in off-take rate
© UNIQUE forestry and land use GmbH
3. MAIN RECOMMENDATIONS
11
1. In-depth assessment of adaptation options and mitigation 
co-benefits in each sub-sector
• What measures can address climate risks?
• How can adaptation measures be upscaled?
• What are the experiences of existing initiatives?
• Engage stakeholders in prioritization and planning
2. Develop a Livestock Sub-sector Climate Change Action Plan
• Mainstream CC issues into SDL & semi-autonomous agencies
• Support other MDAs and county governments to mainstream
• Coordination with all sector stakeholders
© UNIQUE forestry and land use GmbH
3. MAIN RECOMMENDATIONS
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3. Improve monitoring and evaluation
• M&E of KCSAIF key indicators
• M&E to provide information needed by climate change 
action registry
• M&E to provide information that meets sector stakeholders’ 
other needs
2. Improve MRV of mitigation
• GHG inventory compilation and improvement
• MRV systems to track GHG effects of priority interventions
23.04.2021
3
© UNIQUE forestry and land use GmbH
Schnewlinstr. 10
79098 Freiburg, Germany








Better lives through livestockCalculation of new enteric methane emission factors for small 
ruminants in western Kenya highlights the heterogeneity of 
smallholder production systems
Authors: J. P. Goopy, P. W. Ndung’u, A. Onyango, P. Kirui, K. Butterbach-Bahl
Presenter: Phyllis Ndung’u
Program: Mazingira Centre, Sustainable Livestock Systems, ILRI




➢ Livestock are a cornerstone of agriculture in Sub-Saharan Africa 
and ruminant livestock.
➢ Ruminants both contribute to and are affected by the increasing 
impact of climate change.
➢ There has been emphasis on the need for more accurate estimates 
of GHG emissions from livestock in developing countries
➢ Why the need?
i. to improve the understanding of sources and sinks of global GHG 
emissions 




➢ Most attention has been paid to cattle (Jahnke et al. 1988), they 
constitute 70–85% of total ruminant biomass (Herrero et al. 2008).
➢ Livestock contribute 70% or more of African agricultural GHG 
emissions dominated by methane (CH4) from enteric fermentation 
(Tubiello et al. 2014) and small ruminants (SR) will undoubtedly be 
responsible for a significant part of this (Herrero et al. 2008).
4
Introduction
➢ SSA has continued with the use of Intergovernmental Panel on 
Climate Change (IPCC) (Tier I) default emission factors (EF) to 
estimate enteric CH4 emissions- data unavailability
➢ The Tier I EF, which employs a universal factor for all animals of 
one species (in Africa), fails to properly account for differences in 
production systems across various climatic zones, as demonstrated 
by the modelling approach of Herrero et al. (2008).
5
Introduction
➢ Two known African studies that have produced revised emission 
factors (EF) for small ruminants (SR), 
i. South African study (Du Toit et al. 2013) found that Tier I estimates 
were 20–40% lower than the calculated EF for SR, 
ii. West African study (Ndao et al. 2019) found that Tier I overestimated 
the EF of West African sheep and goats by 50–65%.
6
Introduction
➢ Reasons for the differences
i. seasonal fluxes in the availability of feed
ii. quality of feed in combination with husbandry practices
➢ These are likely to affect the animals’ ability to meet their 
nutritional requirements and affects enteric CH4 production, and 
hence EF, in a way not properly accounted for by IPCC 
methodology (Goopy et al. 2018, 2020; Ndung’u et al. 2019).
5/10/2021
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➢ In this study, field assessments were conducted 
in three counties in western Kenya.
➢ Detailed animal measurements were used to 
produce estimates of energy expenditure and 
feed intake and, thereby, estimates of individual 
CH4 production rate (daily methane production: 
DMP: CH4 g/d), and ultimately EF, were 
developed.
Scope of the study
8
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IPCC Tier 2 Enteric CH4 production estimation 
            Animal Characteristics                                Feed Characteristics   
 
      LW      Age      LW flux      MY                                                                          Define feed basket 
             Nutrient   Analysis  
MERT       MERM (DMD)    MERG/L (DMD)     MERL (ECM; DMD)                                          ADF +Nitrogen 
   
                      MERTotal (MJ/day)                              
                                                                       % DMD 
                     DMI (kg) 
                            Conversion factor 
                     DMP (g/gay) 
                                 
                           EF (kg CH4/head/year) 
Methodological framework 
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Tropical Livestock Units (TLU)
County
Cattle Sheep Goats
Number TLU Number TLU Number TLU
Nandi 1145 802 435 44 58 6
Bomet 1231 862 100 10 202 20
Nyando 477 334 199 20 351 35
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Results: Demographics
➢ The largest number of sheep found in Nandi, while goats 
predominated in Nyando.
➢ Mature females were the most numerous class for both 
sheep and goats in all areas. 
➢ Over 50% of mature females gave birth throughout the 
year (with a low level of twinning – not reported).




➢ The mean liveweight for each animal class fluctuated 
across agroecological zones, counties and seasons for 
both sheep and goats.
➢ There was some seasonal fluctuation in the liveweight of 
mature stock of both species – due to feed availability
➢ Young stock and juveniles of both species showed strong 
liveweight gain season on season, although trends 
varied between county and AEZ
5/10/2021
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AEZ or Study site Does (>1year) Bu3.6cks (>1 
year)
You4.2ng males 
and females (6 





Lower Highland 1 3.3 5.0 2.2 2.7
Lower Highland 2 4.2 - 3.7 3.3
Upper Midlands 3.5 2.0 2.7 3.1
Mean 3.6 4.7 3.1 3.0
Nyando
Highlands / Upper Midlands 2 4.0 3.7 2.9 3.1
Lowlands/ Lower Midlands 2 3.2 3.7 3.3 3.0
Slopes/ Upper Midlands 5 3.8 4.9 3.3 3.1
Mean 3.6 4.2 3.2 3.0
Emission factors for Goats
14
Results: Emission Factors
Study Site Species Weighted 
liveweight (kg)
Weighted emission factor 
(kg CH4/head/year
Nandi Sheep 25.2 4.6
Goat 20.2 3.4
Bomet Sheep 27.3 4.8
Goat 20.9 3.8
Nyando Sheep 18.3 3.8
Goat 18.4 3.7
Weighted mean liveweight (kg) and emission factor (CH4 kg/year) for all sheep and 





➢ SR contributed only ~5% of the estimated emissions due to 
i. lower numbers and 
ii. per capita biomass
➢ IPCC vs Present study
Species IPCC Tier 1 Our Study Diff.
Sheep 5.0 4.4 12% Lower




1. Small Ruminants EFs: 
https://www.researchgate.net/publication/349588899_Calculation_of_new_enteric_methane_emission_factors_for_
small_ruminants_in_western_Kenya_highlights_the_heterogeneity_of_smallholder_production_systems
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Progress and adequacy of adaptation 




Examples of indicators 
4/23/2021
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• Finalizing the draft indicators sets
• Indicator selection
• Developing tool & protocol
• Testing & participatory review of protocol
• Training selected users
Next steps
THANK YOU
